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Appendix Analytical Solution
The solution of the guantum mechanical equaticn can be exX~
pressed in terms of parabolic cylinder functions.

Substituting B from Eq. (6) in Eq. (16) we get
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and we get
e i
"A = 3L(Q-w)A+QrB]
<
‘ (A=-3)
LB = %E—(Q—w)B+QrA]
For the simple case, after transformed by Egs. (10) and (11)
this becomes
J’A' = %(TA+KB)
prime = é% . (A-4)
LB' - %(KAwTB)
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Going to the uncoupled second crder couations we get
~aY" g ‘_1_1—2 (_]_'“}(2)]A=O
SR
' (A-5)

2

LB" + (F1°-(-3- 3-)1B=0

These are in the standard Zocrms of parabolic cylinder esquatlions
(see e.g. "Handbook of Mathematical Functions”, Naticnal Bureau of

Standards, 9th printing, 1970, p.p. 685-720). Take the A-equation

. 2
A" + (Fro-n)Aso A (4-6)

The two standard solutlons are the parabolic cylinder functicns
*
E{(x,T) and E (A,T)

We are interested in their asymptotic values. For T2+w
s (Rl aant+ie +Il_,ﬁ)
3 2 Y 2Y2 4
L(A,T) i _T— a

where

1 K2
¢2 = argF(gi-ll) = argr(—lg—)

i Kg
With A = 5 - ﬁ— we get at 1w
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and at 1+-«=
i g2 %Kg ﬁ(r2+K22n|T|+2¢2+w)
flim E(z -5 > T)> V2 e e
[ Tr-
L2
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w1lim E (%-f— , T)>0 (A-8)
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Our 1initizl condition is
- 8 _
lal = cosg = 1 at T=- (A-9)
Hence the solution 1s
T 2
1 ~gpK . L2
Au) = Foe ¥ E(Z-1, 1) . (A-10)
At T=+ then
., 2
—K
T
[A(+ew) | = cos%g = e (A-11)

agreeing with Eq. (13).

It is Interesting to note that in the gquantum mechanical trest-
ment the wave functions are given by linear equations which fre-
gquently have solutions expressible in terms of known functions.

In the classical treatment one deals with the amplitudes of the

wave functions, hence with more complex nonlinear equations.



